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Orthogonal Curvilinear CoordinatesSp1
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1. Arc Length & Volume Element
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2.  Gradient
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3.    Divergence
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4.  Curl
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5.  Laplacian

∇ = 





+






2

1 2 3 1

2 3

1 1

1Φ
h h h u

h h
h u

permutations
∂

∂
∂Φ
∂

Coordinate System h1 h2 h3 u1 u2 u3

Cartesian 1 1 1 x y z
Cylindrical 1 r 1 r θ z
Spherical 1 r r sinθ r θ φ
Frenet-Serret 1 1 (1+x/ρ) x y s


